The combination of X-ray crystallography and rapid cryo-trapping methods have enabled the visualisation of catalytic intermediates in a variety of enzyme systems. However, the resolution of the X-ray experiment is not always sufficient to precisely place the structure on the reaction pathway. In addition, many trapped intermediates are X-ray sensitive and can decay during diffraction data collection, resulting in a final structure that may not be representative of the initial trapped species.
Complementary methods, such as single crystal spectroscopy, provide a means to precisely identify the cryo-trapped species as well as detect any X-ray induced changes during diffraction data collection. I will present examples of the use of single crystal spectroscopy to both identify trapped intermediates as well as follow changes in redox state during X-ray exposure. I will also discuss new developments in the instrumentation available for single crystal spectroscopy at synchrotron sources.
